it was possible that the depletion of XMAP215 also codepleted the extract of ␥-tubulin. As shown in Figure  Dresden 01307 Germany 1E, this was not the case. Thus, we conclude that XMAP215 is important for the full nucleating activity of centrosomes reconstituted in egg extracts.
Summary

Immobilized XMAP215 Forms Microtubule Asters Microtubules are essential structures that organize in Xenopus Egg Extracts the cytoplasm and form the mitotic spindle. Their num-
To test whether XMAP215 alone could nucleate microtuber and orientation depend on the rate of nucleation bules in egg extracts in the absence of other molecules events and their dynamics. Microtubules are often, but possibly still bound to the salt-stripped centrosomes, not always, nucleated off a single cytoplasmic elewe added beads loaded with recombinant XMAP215-ment, the centrosome. One microtubule-associated his7 or with anti-XMAP215 antibodies to an interphase protein, XMAP215 [1], is also a resident centrosomal egg extract. Figure 2A shows that XMAP215-his7-conprotein [2] . In this study, we have found that XMAP215 taining beads induce extensive microtubule growth in is a key component for the microtubule-nucleating the form of an aster. Normally, in an interphase extract activity of centrosomes. We show that depletion of there is considerable spontaneous microtubule nucle-XMAP215 from Xenopus egg extracts impairs their ation. We noticed that the addition of beads loaded with ability to reconstitute the microtubule nucleation poanti-XMAP215 antibodies strongly reduced spontanetential of salt-stripped centrosomes. We also show ous nucleation in their vicinity. Local depletion of that XMAP215 immobilized on polymer beads induces XMAP215 from the extract [6] probably explains the the formation of microtubule asters in egg extracts as absence of spontaneous nucleation as well as the fact well as in solutions of pure tubulin. Formation of asters that microtubules growing from XMAP215-loaded beads by XMAP215 beads indicates that this protein is able are relatively short. In extracts depleted of XMAP215, to anchor nascent microtubules via their minus ends. free nucleation is totally abolished, and only beads The aster-forming activity of XMAP215 does not reloaded with XMAP215 nucleate a halo of extremely short quire ␥-tubulin in pure tubulin solutions, but it is ␥-tubumicrotubules (they fail to elongate beyond 3-5 m belin-dependent in egg extracts. Our results indicate that cause free XMAP215 is required for suppressing catas-XMAP215, a resident centrosomal protein, contributes trophes in the extracts) ( Figure 2A ). It is known that to the microtubule-nucleating activity of centrosomes, depletion of ␥-tubulin from egg extracts prevents the suggesting that, in vivo, the formation of asters by reconstitution of the microtubule-nucleating activity of centrosomes requires factors additional to ␥-tubulin.
salt-stripped centrosomes [7] . We therefore examined ␥-tubulin's contribution to the microtubule nucleation We have shown that depletion of a centrosomal MAP, We next examined whether XMAP215 could nucleate XMAP215, from extracts clearly reduces their capacity microtubules in pure tubulin solutions. For this we used to reconstitute the aster-forming activity of salt-stripped NTA-Ni-coated magnetic beads loaded with recombicentrosomes. The low activity still detected could be nant XMAP215 tagged at the C terminus with 7 histidines explained by the presence of residual XMAP215 in the (XMAP215-his7). The rationale behind using this tag was extracts after depletion or by the fact that some XMAP215 that XMAP215 is targeted to the centrosome through a remains on the centrosomal scaffolds. [11]. These results suggest that XMAP215 might nucleprocess by stabilizing longitudinal interactions between tubulin dimers and could act cooperatively with the ate microtubules by promoting and stabilizing protofilament interactions. It is interesting to compare these reg-TURC, which favors lateral interactions between protofilaments. Many MAPs can nucleate microtubules sults with models put forward to explain how the ␥-TURC nucleates microtubules. One of these models, the "tem-
[13], but most of those "conventional" MAPs (e.g., MAP2, tau) are not localized at the centrosome. plate" model, proposes that the ␥-TURC forms the initial 13-tubulin subunit ring on which protofilaments can then Microtubule aster formation from centrosomes requires at least two steps: microtubule nucleation and elongate. The other model proposes that the ␥-TURC forms the first protofilaments and that ␥-tubulin subunits microtubule anchoring. Our results suggest that XMAP215 can fulfill the anchoring function both in pure tubulin interact laterally with ␣/␤-tubulin dimers to stabilize protofilaments by pairs (reviewed in [12]). Although some solutions and in extracts. Immobilized XMAP215 can also form microtubule asters by itself in pure tubulin evidence favors the template model, it seems that the issue is still unresolved. Clearly, microtubule nucleation solutions, whereas in interphase egg extracts both XMAP215 and the ␥-tubulin-containing complex are reis a complex process that can occur in a number of ways. A MAP such as XMAP215 could participate in this quired for aster formation. This is not the first example nucleation in vivo. The fact that XMAP215, a regulator of microtubule dynamics, is also involved in microtubule is necessary for the stabilization of microtubules initially
